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$W WKHSULPDU\ OHYHOPDWKHPDWLFVGLIÀFXOWLHV DUHRIWHQ
H[KLELWHG LQ ERWK EDVLF IDFWPDVWHU\ DQGÁXHQF\ DVZHOO DV
LQPRUH FRPSOH[ SUREOHPVROYLQJ WDVNV 7KH QHHG IRU HI
IHFWLYHPDWKLQWHUYHQWLRQVLQWKHVHDUHDVLVLPPHGLDWHDWWKH
HOHPHQWDU\OHYHOQRWRQO\WRLGHQWLI\VWXGHQWVZKRQHHGWDU
JHWHG LQWHQVLYHPDWK LQVWUXFWLRQ EXW DOVR WRSRWHQWLDOO\ UH
GXFHWKHQXPEHURIVWXGHQWVZKRDUHDWULVNIRUH[SHULHQFLQJ
GLIÀFXOWLHVLQPDWKHPDWLFV)XFKVHWDO$VUHVSRQVH
WRLQWHUYHQWLRQHPHUJHVDVDSURFHVVIRULGHQWLI\LQJVWXGHQWV
ZLWK VSHFLDO QHHGV UHVHDUFK PXVW FRQWLQXH WR H[DPLQH WKH
HIIHFWLYHQHVVRIPDWKHPDWLFVLQWHUYHQWLRQVWRSURYLGHHGXFD
WRUVZLWKWKHWRROVDQGVWUDWHJLHVQHFHVVDU\WRDGGUHVVOHDUQLQJ
GLIÀFXOWLHV
(IIHFWLYHPDWKHPDWLFV LQWHUYHQWLRQV DUH QHHGHG IRU WKH
DSSUR[LPDWHO\RIVFKRRODJHSRSXODWLRQZKRKDYHEHHQ
LGHQWLÀHGZLWKDGLVDELOLW\LQWKHDUHDRIPDWKHPDWLFV%DGLDQ
*HDU\6WXGHQWVZKRKDYHEHHQLGHQWLÀHGZLWK
DGLVDELOLW\LQPDWKHPDWLFVZLOOQHHGTXDOLW\LQVWUXFWLRQDQG
LQWHUYHQWLRQVLQRUGHUWRPDNHSURJUHVVLQWKHDUHDRIPDWK
HPDWLFV'DWDEDVHGUHVHDUFKWKDWDGGUHVVHVPDWKHPDWLFVLQ
WHUYHQWLRQVIRUVWXGHQWVZLWKGLVDELOLWLHVLVFULWLFDO
,QDUHYLHZE\.URHVEHUJHQDQG9DQ/XLWVWXG
LHVRIHOHPHQWDU\PDWKLQWHUYHQWLRQVZHUHH[DPLQHG,WZDV
IRXQGWKDWWKHVNLOODUHDPRVWSRVLWLYHO\DIIHFWHGE\VWUDWHJLF
LQWHUYHQWLRQVZDVEDVLFPDWKVNLOOVVXFKDVOHDUQLQJWKHIRXU
EDVLFPDWKHPDWLFDORSHUDWLRQV DQGDXWRPDWL]LQJ WKHVHEDVLF
PDWKIDFWV,WVHHPVWKDWLQPDWKHPDWLFVLQVWUXFWLRQDVZHOODV
RWKHUFXUULFXODUDUHDVGLUHFWLQVWUXFWLRQGHYHORSVDXWRPDWLFLW\
ZLWKEDVLFVNLOOV&XUUHQWPDWKUHIRUPVDUHFDOOLQJIRUDWUHQG
WRZDUGPRUHLPSOLFLWWHDFKLQJDQGFRQFHSWXDOXQGHUVWDQGLQJ
RI PDWKHPDWLFV FRQFHSWV 1DWLRQDO &RXQFLO RI 7HDFKHUV RI
0DWKHPDWLFVEXWWKLVDSSURDFKPD\QHHGWREHVXSSOH
PHQWHGZLWKPRUHH[SOLFLWGLUHFWLQVWUXFWLRQIRUVWXGHQWVZLWK
PDWKGLIÀFXOWLHV:KLOHWKHJRDOLVIRUVWXGHQWVWRXQGHUVWDQG
WKHPDWKHPDWLFDOSURFHVVHV WKH\DUHXVLQJ VWXGHQWVQHHG WR
EHDEOHWRTXLFNO\DQGDFFXUDWHO\DSSO\WKRVHSURFHVVHV(O
HPHQWDU\ WHDFKHUVQHHG WRXWLOL]H LQVWUXFWLRQDO LQWHUYHQWLRQV
ZKLFK\LHOGWKHEHVWUHVXOWVLQVSHFLÀFDOO\PHHWLQJWKHQHHGV
RIVWXGHQWVZLWKPDWKHPDWLFVGLIÀFXOWLHVVRWKHVHGLIÀFXOWLHV
GRQ·WSHUVLVWLQWRDGXOWKRRG0LOOHU	0HUFHU
$OWKRXJKWKHUHVHDUFKEDVHIRUPDWKHPDWLFVLQVWUXFWLRQDO
VWUDWHJLHVLVMXVWEHJLQQLQJWRH[SDQGDFKDUDFWHULVWLFIRUHI
IHFWLYH LQWHUYHQWLRQV KDV EHHQ LGHQWLÀHG 7KH XVH RI GLUHFW
LQVWUXFWLRQ.URHVEHUJHQ	9DQ/XLWSDUWLFXODUO\GULOO
WDVNV %XUQV  LV DQ HIIHFWLYHZD\ WR UHPHGLDWH EDVLF
VNLOOVDQGLVQHFHVVDU\WRDGGUHVVWKHQHHGVRIVWXGHQWVZKR
KDYH GLIÀFXOW\ZLWKPDWK FRQFHSWV %XUQV   ,Q WKHLU
DQDO\VLV RI FXUUHQW UHVHDUFK RQ PDWKHPDWLFV LQWHUYHQWLRQV
.URHVEHUJHQDQG9DQ/XLWFRQFOXGHGWKDWGLUHFWLQVWUXF
WLRQLVWKHPRVWHIIHFWLYHPHWKRGRILQVWUXFWLRQIRUEDVLFPDWK
IDFWV 0DVWHU\DQGÁXHQF\RIPDWK IDFWV UHTXLUHV DGHTXDWH
DWWHQWLRQDQGPHPRU\)XFKVHWDODQGGLUHFWGULOO
LQVWUXFWLRQ DQG SUDFWLFH DGGUHVVHV WKHVH QHHGV E\ SURYLGLQJ
VXEVWDQWLDORSSRUWXQLWLHVWRUHVSRQGDQGUHYLHZVNLOOV%XUQV
'LUHFWLQVWUXFWLRQXVLQJGULOOWDVNVKDVEHHQVKRZQWR
LPSURYHDFTXLVLWLRQRIQHZVNLOOV%XUQVOHDGWR
EHWWHUUHWHQWLRQRIVNLOOV6LQJHU'XGHN	*UHHUGH
YHORSDXWRPDWLFLW\ZLWKEDVLFVNLOOV.URHVEHUJHQ	9DQ/XLW
DQGFRQWULEXWHWRLPSURYHGSHUIRUPDQFHRQKLJKHU
OHYHOWDVNV0DF4XDUULH7XFNHU%XUQV	+DUWPDQ
$QRWKHU LPSRUWDQW FRQVLGHUDWLRQ LQ PDWK LQVWUXFWLRQ LV
WKDW VWXGHQW OHDUQLQJ LV PRUH SRVLWLYHO\ LPSDFWHG ZKHQ LQ
VWUXFWLRQ LV SURYLGHG DW DQ LQGLYLGXDO·V LQVWUXFWLRQDO OHYHO
%XUQV6SHFLÀFFULWHULDIRUDQRSWLPDOPDWKLQVWUXF
WLRQDOOHYHOSDUWLFXODUO\LQWKHDUHDRIPDWKIDFWÁXHQF\PD\
GHSHQGRQVSHFLÀFLQVWUXFWLRQDOQHHGV%XUQVEXWUH
VHDUFKUHJDUGLQJUHDGLQJLQWHUYHQWLRQVVSHFLÀFDOO\VLJKWZRUG
LQVWUXFWLRQFDQSURYLGHVRPHEDVLFUHFRPPHQGDWLRQVIRUWKH
DSSURSULDWH LQVWUXFWLRQDO OHYHO 5HVHDUFKKDVH[DPLQHG WZR
FXUUHQW VWUDWHJLHV IRU LPSOHPHQWLQJ GULOO WDVNV XVLQJ UDWLRV
The Effects of Folding-In of Basic Mathematics Facts for
Students with Disabilities
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RINQRZQDQGXQNQRZQ LWHPV² ,QFUHPHQWDO5HKHDUVDO ,5
7XFNHUDQG'ULOO6DQGZLFK'68VLQJ,5WKHWHDFKHU
JUDGXDOO\ LQFUHDVHV WKH UDWLRRINQRZQDQGXQNQRZQ LWHPV
EHJLQQLQJZLWKRQHXQNQRZQDQGRQHNQRZQLWHPDQGHQG
LQJZLWKRQHXQNQRZQDQGQLQHNQRZQLWHPV'ULOOVDQGZLFK
LQYROYHVSUHVHQWLQJDOOXQNQRZQDQGNQRZQLWHPVLQDVHWDW
RQFH UDWKHU WKDQ JUDGXDOO\ LQFUHDVLQJ WKH QXPEHU RI LWHPV
SUHVHQWHG 5HVHDUFK LQ WKH DUHD RI UHDGLQJ KDV VKRZQ WKDW
EHWWHUDFTXLVLWLRQRIXQNQRZQVLJKWZRUGVKDVEHHQDFKLHYHG
ZLWKDUDWLRRINQRZQLWHPVDQGXQNQRZQEXWLP
SURYHGUHWHQWLRQRFFXUUHGZLWKDUDWLRRINQRZQDQG
XQNQRZQLWHPV5REHUWV7XUFRDQG6KDSLUR,QDG
GLWLRQ D FRPSDULVRQRI UHWHQWLRQ UDWHV DW     DQG
GD\VIRXQGWKDWWKH,QFUHPHQWDO5HKHDUVDO,5DSSURDFKZLWK
NQRZQ DQG XQNQRZQ VLJKWZRUGV OHG WR WKH EHVW
UHWHQWLRQ DV RSSRVHG WR WUDGLWLRQDO RU'ULOO 6DQGZLFK '6
DSSURDFKHV0DF4XDUULHHWDO :KHQXVHGWRWHDFK
PDWK IDFWV%XUQV  DOVR IRXQG WKDW ,5ZLWK D UDWLRRI
NQRZQDQGXQNQRZQHIIHFWLYHO\LQFUHDVHGVWXGHQWV·
ÁXHQF\ZLWKPXOWLSOLFDWLRQIDFWV:KLOHWKHUHGRHVQRW\HWDS
SHDUEHDFRQVHQVXVRQWKHPRVWHIIHFWLYHLQVWUXFWLRQDOUDWLR
WKHSUDFWLFHRI UHYLHZLQJNQRZQ LWHPVZLWKXQNQRZQ LWHPV
GRHVSRVLWLYHO\LPSDFWVWXGHQWOHDUQLQJ%XUQV
$V HGXFDWRUV VWULYH WR GHYHORS DQG XVH PRUH HIIHFWLYH
PDWK LQVWUXFWLRQDO VWUDWHJLHV DQG LQWHUYHQWLRQV FDUHIXO DW
WHQWLRQPXVWDOVREHJLYHQWRPRQLWRULQJWKHHIIHFWLYHQHVVRI
LQWHUYHQWLRQV  &XUULFXOXPEDVHG PHDVXUHPHQW &%0 KDV
SURYHQ WR EH D UHOLDEOH DQG YDOLG WRRO IRU PRQLWRULQJ LQGL
YLGXDOVWXGHQWDFKLHYHPHQW6WHFNHU	)XFKV6WHFNHU
)XFKVDQG)XFKVLGHQWLÀHGWKUHHLPSRUWDQWFKDUDFWHU
LVWLFVRI&%0DVVHVVPHQWRIVWXGHQWSURJUHVVLQUHODWLRQWR
ORQJWHUPJRDOVXWLOL]DWLRQRIIUHTXHQWGDWDFROOHFWLRQDQGUH
SRUWLQJIRULQVWUXFWLRQDOSODQQLQJDQGWKHWHFKQLFDODGHTXDF\
RI&%0SURFHGXUHV)XFKVHWDO  LGHQWLÀHGRQJRLQJ
SURJUHVVPRQLWRULQJDVRQHRI WKHVHYHQSULQFLSOHVRIHIIHF
WLYH LQWHUYHQWLRQ IRU VWXGHQWVZLWKPDWKHPDWLFV GLVDELOLWLHV
5HVHDUFKHUVDQGHGXFDWRUVDOLNHFRQFHGHWKDW&%0LVQRWMXVW
DVXPPDWLYHHYDOXDWLRQWRROZKHQXVHGDSSURSULDWHO\LWLVD
IRUPDWLYHDVVHVVPHQWWRROZKLFKFDQDQGGRHVKROGWHDFKHUV
DFFRXQWDEOHIRUVWXGHQWDFKLHYHPHQW&ODUNH	6KLQQ
,Q WKH DUHDRIPDWK&%0 VSHFLÀFJUDGH OHYHO FRPSXWDWLRQ
VNLOOVDUHDVVHVVHGZLWK WKHQXPEHURIFRUUHFWGLJLWVVFRUHG
DQGFKDUWHGWRPRQLWRUSURJUHVV
5HVHDUFKKDVGHPRQVWUDWHGWKHXVHRIGULOOWDVNVHJ,5
'6 WUDGLWLRQDO LQ WKH DUHD RI UHDGLQJ VSHFLÀFDOO\ IRU XVH
ZLWKVLJKWZRUGVEXWUHVHDUFKLVOLPLWHGLQWKHLUXVHZLWKPDWK
IDFWV  )ROGLQJ,Q 6KDSLUR  LV DQ H[SOLFLW WHFKQLTXH
IRUUHYLHZLQJEDVLFVNLOOVLQFOXGLQJDGGLWLRQDQGVXEWUDFWLRQ
IDFWVDQGGHYHORSLQJÁXHQF\ZLWKDIRFXVRQDQDSSURSULDWH
LQVWUXFWLRQDOOHYHOUDWLRRINQRZQDQGXQNQRZQIDFWV
7KHSXUSRVHRIWKLVVWXG\ZDVWRH[DPLQHWKHHIIHFWLYH
QHVV RI D GULOO WDVN LQWHUYHQWLRQ )ROGLQJ,Q ZLWK VWXGHQWV
ZKRKDYHEHORZDYHUDJHPDWKHPDWLFVVNLOOV)ROGLQJ,QZDV
LPSOHPHQWHG RQ DQ LQGLYLGXDO EDVLV IRU DSSUR[LPDWHO\ 
PLQXWHVSHUVHVVLRQLQERWKDXQLYHUVLW\EDVHGFOLQLFDOWXWRU
LQJVHWWLQJDVZHOODVDFODVVURRPLQWHUYHQWLRQVHWWLQJ7KHVH
VWXGLHVVRXJKWWRIXUWKHUH[DPLQHWKHFULWLFDOHOHPHQWVRIHI
IHFWLYHPDWKHPDWLFVLQWHUYHQWLRQVLQFRPELQDWLRQZLWKUHJX
ODUSURJUHVVPRQLWRULQJLQRUGHUWRSRVLWLYHO\LPSDFWWKHPDWK
IDFWDFFXUDF\DQGÁXHQF\RIWKLUGDQGIRXUWKJUDGHVWXGHQWV
Method
Participants and Setting
Study 1. 2QH\HDUROGWKLUGJUDGH$IULFDQ$PHULFDQ
IHPDOHVWXGHQWZDVWKHSDUWLFLSDQWLQWKLVVWXG\7KLVVWXGHQW
56DWWHQGHGDSULYDWHVFKRROLQDODUJHPHWURSROLWDQVFKRRO
GLVWULFWLQWKH0LGZHVWDQGSDUWLFLSDWHGLQWKHXQLYHUVLW\EDVHG
FOLQLFIRUVWXGHQWVZLWKOHDUQLQJGLIIHUHQFHVDWWKHUHTXHVWRI
KHUPRWKHU 7KLVZDV KHU WKLUG \HDU LQ WKH FOLQLF SURJUDP
56ZDVQRW UHFHLYLQJ VSHFLDO HGXFDWLRQ VHUYLFHVEXWSUH
YLRXV WHVWLQJ UHVXOWV IURP WKH:HVFKOHU ,QGLYLGXDO$FKLHYH
PHQW7HVW:,$7,,:HFKVOHULQGLFDWHGEHORZDYHUDJH
SHUIRUPDQFHZLWKVWDQGDUGVFRUHVRIRQERWKWKH1XPHUL
FDO2SHUDWLRQVDQG0DWK5HDVRQLQJVXEWHVWV+HU&RPSRVLWH
9HUEDO1RQYHUEDO ,QWHOOLJHQFHVWDQGDUGVFRUHZDVDQG LQ
WKHDYHUDJH UDQJHDVPHDVXUHGE\ WKH5H\QROGV ,QWHOOHFWXDO
$VVHVVPHQW6FDOHV5,$65H\QROGV	.DPSKDXV5
6SDUWLFLSDWHGLQJHQHUDOHGXFDWLRQWKLUGJUDGHLQVWUXFWLRQLQ
DOO DFDGHPLFDUHDVH[FHSWPDWKHPDWLFVZKLFKZDVSURYLGHG
GDLO\LQDJHQHUDOHGXFDWLRQVHFRQGJUDGHFODVVURRP
Study 2. 7KUHHIRXUWKJUDGHVWXGHQWVER\VJLUOIURP
RQH HOHPHQWDU\ VFKRRO VHUYHG DV SDUWLFLSDQWV LQ WKLV VWXG\
7KH VWXGHQWVZHUH IURPD ODUJH XUEDQ VFKRRO GLVWULFW LQ WKH
0LGZHVW 7KLV SDUWLFXODU HOHPHQWDU\ VFKRRO KDG D DW
WHQGDQFHUDWHPRELOLW\UDWHDQGRIWKHVWXGHQWVUH
FHLYHGIUHHUHGXFHGOXQFK3DUWLFLSDWLQJVWXGHQWVZHUHLGHQWL
ÀHGE\DPXOWLGLVFLSOLQDU\WHDPDVVWXGHQWVZKRTXDOLI\IRU
VSHFLDOHGXFDWLRQVXSSRUWLQWKHDUHDRIPDWKHPDWLFV
6WXGHQW0&ZDVD\HDUROG+LVSDQLFER\6WX
GHQW  KDG EHHQ UHFHLYLQJ VSHFLDO HGXFDWLRQ VHUYLFHV IRU D
OHDUQLQJGLVDELOLW\IRU\HDUV6WXGHQW-0ZDVD
\HDUROG+LVSDQLFJLUOLGHQWLÀHGZLWKDQRWKHUKHDOWKLPSDLU
PHQWZKRKDGEHHQUHFHLYLQJVSHFLDOHGXFDWLRQVHUYLFHVIRU
\HDUV6WXGHQW(&ZDVD1DWLYH$PHULFDQER\ZKR
ZDV\HDUVROGDQGKDGEHHQUHFHLYLQJVSHFLDOHGXFDWLRQ
VHUYLFHVIRUDOHDUQLQJGLVDELOLW\IRU\HDUV$OOSDUWLFLSDQWV
KDGDELOLW\VFRUHVLQWKHDYHUDJHUDQJH6WXGHQW0&KDG
DIXOOVFDOHVWDQGDUGVFRUHRIRQWKH8QLYHUVDO1RQYHUEDO
,QWHOOLJHQFH7HVW81,7%UDFNHQ	0F&XOOHQ 6WX
GHQW-0KDGDIXOOVFDOHVWDQGDUGVFRUHRIRQWKH&RP
SUHKHQVLYH7HVWRI1RQYHUEDO,QWHOOLJHQFH&721,+DPPLOO
3HDUVRQ	:LHGHUKROW 6WXGHQW (&KDGD IXOO
VFDOHVWDQGDUGVFRUHRIRQWKH:HFKVOHU,QWHOOLJHQFH6FDOH
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IRU&KLOGUHQ :,6&,9:HFKVOHU  (DFK VWXGHQW UH
FHLYHGDQKRXURI UHVRXUFHPDWKHPDWLFV LQVWUXFWLRQSHUGD\
LQDJURXSZLWKRUOHVVVWXGHQWV7KHVWXGHQWVZHUHVHOHFWHG
EHFDXVHWKH\DOOKDG,(3JRDOVLQWKHDUHDRIPDWKFDOFXODWLRQ
DQGWKH\DOOUHFHLYHGWKHVDPHPDWKHPDWLFVLQVWUXFWLRQ
 
Dependent Measures 
6HYHUDOSURFHGXUDOFRQVLGHUDWLRQVZHUHDFFRXQWHGIRUWR
HQVXUH WKH YDOLGLW\ RI WKH UHVXOWV RI HDFK VWXG\ $V UHFRP
PHQGHG E\.UDWRFKZLOO  VWUDWHJLHVZHUH XVHG LQ WKH
GHVLJQDQGLPSOHPHQWDWLRQRIWKLVVWXG\WRLPSURYHWKHYDOLG
LW\RIWKHFRQFOXVLRQV)RUH[DPSOHPXOWLSOHUHOLDEOHREMHF
WLYHDVVHVVPHQWVZHUHXVHGWRPHDVXUHERWKSUHWHVWSRVWWHVW
SHUIRUPDQFHDVZHOODVZHHNO\SURJUHVVPRQLWRULQJ)RUERWK
VWXGLHV WKH IROORZLQJ WKUHH GHSHQGHQW PHDVXUHV ZHUH XWL
OL]HG
Math Fact Accuracy. 0DWKIDFWDFFXUDF\SURFHGXUHVZHUH
IROORZHGIRUERWKVWXGLHVZLWKVWXGHQWVLQGLYLGXDOO\DVVHVVHG
SULRUWRHDFKLQWHUYHQWLRQVHVVLRQ)RUVWXG\56ZDVDV
VHVVHGZLWK VLQJOHGLJLWDGGLWLRQDQGVXEWUDFWLRQ IDFWV WR
XWLOL]LQJDVHWRIEDVLFIDFWÁDVKFDUGVWKDWZDVSUHSDUHG
XVLQJ LQGH[ FDUGV )RU WKH VHFRQG VWXG\ VWXGHQWVZHUH DV
VHVVHGZLWKDGGLWLRQDQGVXEWUDFWLRQIDFWVRIVXPVWKURXJK
ZLWKDVHWRIEDVLF IDFWÁDVKFDUGVSUHSDUHGIRUHDFK
VWXGHQW7KHFULWHULDIRUNQRZQIDFWVZHUHWKHFRUUHFWDQVZHU
SURYLGHGZLWKLQWKUHHVHFRQGV
Woodcock Johnson III math subtests.  6WXGHQWV LQERWK
VWXGLHVZHUHSUHWHVWHGDQGSRVWWHVWHGRQ WKH0DWK&DOFXOD
WLRQV DQG0DWK )OXHQF\ VXEWHVWV RI WKH:RRGFRFN-RKQVRQ
,,, 7HVWV RI$FKLHYHPHQW :- ,,,:RRGFRFN 0F*UHZ 	
0DWKHU6WXGHQWVZHUHDVVHVVHGSULRUWRLQWHUYHQWLRQ
DQGZHUHSRVWWHVWHGZLWKLQRQHZHHNDIWHUWKHLQWHUYHQWLRQ
Curriculum-based Measurement.  6WXG\SDUWLFLSDQWVZHUH
DVVHVVHGZLWKPXOWLSOH VNLOO DGGLWLRQDQG VXEWUDFWLRQPDWK
FXUULFXOXPEDVHGPHDVXUHPHQW&%0SUREHVGHYHORSHGE\
$,06:HE(GIRUPDWLRQ,QF'XHWRWKHFOLQLFVHW
WLQJXVHGLQWKHÀUVWVWXG\WKHSDUWLFLSDQWZDVDVVHVVHGZHHNO\
XVLQJPDWK&%0'XULQJWKHVHFRQGVWXG\SDUWLFLSDQWVZHUH
DVVHVVHGWZLFHDZHHNXVLQJ&%0SUREHV6HFRQGJUDGHOHYHO
SUREHVZHUHXVHG LQERWK VWXGLHV )ROORZXSGDWDZDVFRO
OHFWHGXWLOL]LQJD&%0SUREHWZRZHHNVDIWHUWKHFRQFOXVLRQ
RI WKH LQWHUYHQWLRQ VHVVLRQV 7KHVH&%0SUREHV FRQWDLQHG
ERWKRQHDQG WZRGLJLWDGGLWLRQDQGVXEWUDFWLRQSUREOHPV
(DFKSUREHKDGWZRSDJHVRISUREOHPVDUUDQJHGLQVL[URZV
ZLWKVHYHQSUREOHPVLQHDFKURZ6WXGHQWVDQVZHUHGDVPDQ\
SUREOHPVDVWKH\FRXOGLQDWZRPLQXWHWLPHIUDPH7KH0DWK
&%0SUREHVZHUHVFRUHGE\FRXQWLQJWKHQXPEHURI&RUUHFW
'LJLWV&'WKHVWXGHQWZURWH(GIRUPDWLRQ,QF
Procedures
7KH)ROGLQJ,QLQWHUYHQWLRQZDVVHOHFWHGWRDGGUHVVWKH
VWXGHQW·V WDUJHW EHKDYLRU RI ÁXHQF\ DQG DFFXUDF\ ZLWK ED
VLFPDWKIDFWV $)ROGLQJ,QWHFKQLTXH6KDSLURZDV
XWLOL]HG WRSUDFWLFHPDWK IDFWVZHHNO\GXULQJXQLYHUVLW\DQG
FODVVURRPWXWRULQJVHVVLRQVEDVHGRQ7XFNHU·VUHFRP
PHQGDWLRQVIRU,QFUHPHQWDO5HKHDUVDO,5$QLQFUHDVLQJUD
WLROHDGLQJWRNQRZQIDFWVDQGXQNQRZQIDFWVZDV
VHOHFWHGIRUWKHLQWHUYHQWLRQSHULRG'XULQJWKHPDWKIDFWSUH
DVVHVVPHQWSULRU WR HDFK LQWHUYHQWLRQ VHVVLRQ WKH LQVWUXFWRU
ZRXOGLQGLYLGXDOO\DVVHVVHDFKVWXGHQWDQGVRUWWKHIDFWÁDVK
FDUGV LQWRDVHWRINQRZQIDFWVDQGDVHWRIXQNQRZQIDFWV
(DFK LQWHUYHQWLRQ VHVVLRQ EHJDQ E\ DOORZLQJ WKH VWXGHQW WR
VHOHFW WKUHHÁDVKFDUGV WRZRUNRQ IURP WKH VHWRIXQNQRZQ
IDFWVDQGVHYHQÁDVKFDUGVIURPWKHVHWRINQRZQIDFWV7KH
XQNQRZQIDFWVZHUHGULOOHGZLWKWKHNQRZQIDFWV$FFRUGLQJ
WR WKH)ROGLQJ,QSURFHGXUH6KDSLURXQNQRZQIDFWV
ZHUHV\VWHPDWLFDOO\GULOOHGZLWKNQRZQIDFWV
6HYHUDOFRQVLGHUDWLRQVZHUHPDGHLQHVWDEOLVKLQJWKHVSH
FLÀFSURFHGXUHIRUWKHVWXGHQWVLQWKHVHVWXGLHV%DVHGRQWKH
VWXGHQWV·LQFRQVLVWHQWSHUIRUPDQFHZLWKNQRZQPDWKIDFWVQR
NQRZQIDFWVZHUHHYHU UHPRYHGIURPWKHGULOO VHW  ,QVWHDG
SUDFWLFHEHJDQZLWKDUDWLRRIXQNQRZQIDFWDQGNQRZQ
IDFWVDQGSURFHHGHGWRDÀQDOVHWRIXQNQRZQIDFWVDQG
NQRZQ IDFWV $V UHFRPPHQGHG E\ %XUQV  WKH UDWLR
QHYHUH[FHHGHGXQNQRZQIDFWV,QDGGLWLRQWRSURYLGLQJ
DQDFFHSWDEOHLQVWUXFWLRQDOOHYHOWKLVDOVRJDYHVWXGHQWVPRUH
RSSRUWXQLWLHVWRUHVSRQGZLWKDOOLWHPVNQRZQDQGXQNQRZQ
%XUQV 'XULQJHDFKVHVVLRQVWXGHQWVZHUHJLYHQDW
OHDVWRSSRUWXQLWLHVWRUHVSRQGWRDOOXQNQRZQIDFWV6HH
WKH$SSHQGL[IRUWKH)ROGLQJ,Q3URFHGXUHV.Study 1. 7KHLQ
VWUXFWRU ZDV D JUDGXDWH VWXGHQW SDUWLFLSDWLQJ LQ D JUDGXDWH
OHYHOXQLYHUVLW\FOLQLFFRXUVH7KHLQVWUXFWRUZDVDIXOOWLPH
HOHPHQWDU\UHVRXUFHWHDFKHUZLWKDEDFKHORU·VGHJUHHLQHOH
PHQWDU\HGXFDWLRQDQGHDUO\FKLOGKRRGVSHFLDOHGXFDWLRQZKR
KDGHLJKW\HDUVRIVSHFLDOHGXFDWLRQWHDFKLQJH[SHULHQFH
7KH LQWHUYHQWLRQZDV LPSOHPHQWHGGXULQJ D XQLYHUVLW\
EDVHGFOLQLFSURJUDPRQWKHFDPSXVRIWKHXQLYHUVLW\$OOWHVW
LQJRFFXUUHGLQDTXLHWGLVWUDFWLRQIUHHFOLQLFREVHUYDWLRQURRP
,QWHUYHQWLRQVZHUHLPSOHPHQWHGLQDFDPSXVFODVVURRP56
DWWHQGHGRIWKHVFKHGXOHGPLQXWH)ROGLQJ,QLQWHU
YHQWLRQVHVVLRQV$WWKHFRQFOXVLRQRIHDFKLQWHUYHQWLRQDF
WLYLW\56FRPSOHWHGDWZRPLQXWHPDWK&%0SUREHStudy 
2. 7KH LQVWUXFWRUZDVDQHOHPHQWDU\ UHVRXUFH WHDFKHUZRUN
LQJ ZLWK NLQGHUJDUWHQ WKURXJK IRXUWKJUDGH VWXGHQWV  7KLV
LQVWUXFWRUKDG\HDUVRIH[SHULHQFHDVDVSHFLDOHGXFDWLRQ
WHDFKHU6KHKDGDEDFKHORU·VGHJUHHLQVSHFLDOHGXFDWLRQDQG
ZDVDJUDGXDWHVWXGHQWZRUNLQJWRZDUGVKHUPDVWHUVLQOHDUQ
LQJGLVDELOLWLHV
7KHLQWHUYHQWLRQWRRNSODFHGXULQJDZHHNSHULRG7KH
LQWHUYHQWLRQRFFXUUHGGXULQJHDFKVWXGHQW·VUHVRXUFHWLPHIRU
PDWKHPDWLFV$OOWHVWLQJZDVFRPSOHWHGLQWKHUHVRXUFHFODVV
URRPZKLFKZDVTXLHWDQGIUHHIURPGLVWUDFWLRQV
7KLV VWXG\XVHG DPXOWLSOHEDVHOLQHGHVLJQ DFURVV LQGL
YLGXDOV.D]GLQ$PXOWLSOHEDVHOLQHGHVLJQZDVFKR
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Study 1: CBM progress monitoring of basic math facts._________________________________________ 
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CBM progress monitoring of basic math facts._________________________________________
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DVDFRQWULEXWLQJYDULDEOHWRWKHVWXGHQW·VVXFFHVV
7KHUHVXOWVRIERWKVWXGLHVVXSSRUWWKHSUHVHQWERG\RIUH
VHDUFKLQWKHDUHDRIPDWKHPDWLFVLQWHUYHQWLRQV:KLOH%XUQV
 DQG 0DF4XDUULH HW DO  UHSRUWHG FRQVLVWHQW
UHVXOWVIRU WKHXVHRIGULOO WDVNVZLWKDQDSSURSULDWH LQVWUXF
WLRQDOUDWLRRINQRZQDQGXQNQRZQVLJKWZRUGVWKLVFXUUHQW
VWXG\FRQÀUPV%XUQV·ÀQGLQJVWKDWVLPLODUGULOOWDVNV
FDQSRVLWLYHO\DIIHFWWKHOHDUQLQJRIEDVLFPDWKIDFWV%HIRUH
DQ\PDWK IDFWGULOO WDVN LQWHUYHQWLRQFDQEH LPSOHPHQWHG LW
LVHVVHQWLDO WKDWVWXGHQWVÀUVWKDYHDFRQFHSWXDOXQGHUVWDQG
LQJRIWKHWDUJHWHGPDWKHPDWLFDOSURFHVVLHDGGLWLRQDQGRU
VXEWUDFWLRQ $ IRXQGDWLRQDO XQGHUVWDQGLQJ RI DGGLWLRQ DQG
VXEWUDFWLRQFRPELQHGZLWKÁXHQF\LQEDVLFPDWKIDFWVKHOSV
VWXGHQWVGHYHORSPRUHÁH[LELOLW\LQDSSURDFKLQJPDWKSURE
OHPVROYLQJWDVNV9DURO	)DUUDQ
,WLVUHFRPPHQGHGWKDWIXWXUHUHVHDUFKLQFOXGHVH[DPLQ
LQJWKHPLQLPXPQXPEHURILQWHUYHQWLRQVHVVLRQVQHFHVVDU\
LQ RUGHU IRU FKDQJH LQPDWK DFKLHYHPHQW $QRWKHU DUHD RI
LQWHUHVWLQFOXGHVWKHSUDFWLFDODSSOLFDWLRQRIWKH)ROGLQJ,QLQ
WHUYHQWLRQWKDWLQFOXGHVRWKHULQGLYLGXDOVVXFKDVSDUDHGXFD
WRUVDQGSDUHQWVZKRFDQLPSOHPHQWWKH)ROGLQJ,QSURFHGXUH
7KH)ROGLQJ,Q SURFHGXUH LQFOXGHV GHWDLOHG VWHSE\VWHS GL
UHFWLRQV :LWK WUDLQLQJDQGVXSHUYLVLRQE\DQDSSURSULDWHO\
FUHGHQWLDOHG HGXFDWRU SDUDHGXFDWRUV DQG SDUHQWV FRXOG EH
WUDLQHGWRLPSOHPHQWWKHLQWHUYHQWLRQ
/LPLWDWLRQVWRWKHFXUUHQWVWXG\LQFOXGHDOLPLWHGQXPEHU
RIVWXGHQWVZLWKLQDQDUURZDJHUDQJH,WLVUHFRPPHQGHGWKDW
IXWXUHUHVHDUFKZLWKWKH)ROGLQJ,QLQWHUYHQWLRQLQFOXGHHDUO\
HOHPHQWDU\VWXGHQWVDVZHOODVXSSHUHOHPHQWDU\DQGPLGGOH
VFKRROVWXGHQWV+DYLQJEDVLFPDWKHPDWLFVVNLOOVLQSODFHLQ
HDUO\HOHPHQWDU\LVFULWLFDODQGLQWHUYHQWLRQVWRDVVLVWVWXGHQWV
ZLWKGLIÀFXOWLHVLQPDWKHPDWLFVDUHQHHGHG$QRWKHUOLPLWD
WLRQZRXOGEHWKHOHQJWKRIWKHLQWHUYHQWLRQ)XWXUHUHVHDUFK
ZLOOQHHGWRGHWHUPLQHWKHPRVWHIIHFWLYHXVHRIWLPHZLWKWKH
)ROGLQJ,QLQWHUYHQWLRQ
Conclusion
2YHUDOO WKH HIIHFWLYHQHVV RI WKH )ROGLQJ,Q LQWHUYHQ
WLRQ IRU WKH VWXGHQWV LQ WKLV VWXG\ VXSSRUWV IXUWKHU UHVHDUFK
LQXVLQJWKLVVWUDWHJ\ZLWKRWKHUVWXGHQWVZKRDUHVWUXJJOLQJ
ZLWKEDVLFPDWKIDFWUHFDOO )ROGLQJ,Q LQFRUSRUDWHVVHYHUDO
UHVHDUFKEDVHG UHFRPPHQGDWLRQV IRU HIIHFWLYH PDWKHPDWLFV
LQWHUYHQWLRQV,QFOXGHWKRVHUHVHDUFKEDVHGUHFRPPHQGDWLRQV
KHUH6RFLHW\FRQWLQXHVWRSODFHDKLJKGHPDQGRQSURÀFLHQF\
ZLWKPDWKHPDWLFVWDVNV:KHQDSSURSULDWHO\PRQLWRUHGDQG
PRGLÀHGXVLQJ&%0GDWD)ROGLQJ,Q LVDYDOXDEOH WRRO IRU
HGXFDWRUVVHHNLQJWRSUHSDUHVWUXJJOLQJPDWKVWXGHQWVIRUWKH
GHPDQGVRIOLIHORQJPDWKVNLOOV
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Appendix
Folding-In Technique with Math Facts
Preassessment Phase:7RGHWHUPLQHZKLFKQXPEHUIDFWV
DUHNQRZQDQGXQNQRZQDWWKHEHJLQQLQJRIHDFKVHVVLRQWKH
VWXGHQWLVDGPLQLVWHUHGDTXL]LQZKLFKKHRUVKHLVDVNHGWR
DQVZHUFRPSXWDWLRQDOSUREOHPV7KHQXPEHURISUREOHPVQRW
DQVZHUHGZLWKLQVHFRQGVRULQFRUUHFWSURYLGHVDQLQGLFDWLRQ
RIWKHIDFWVWKDWKDYHDQGKDYHQRWEHHQOHDUQHG7KLVGDWDLV
UHFRUGHGWRWHVWIRUUHWHQWLRQRINQRZQIDFWV
Instructional Structure:  7KH VWXGHQW WKHQ SDUWLFLSDWHV
LQDPLQXWHVHVVLRQLQZKLFKIDFWVDUHUHYLHZHGXVLQJWKH
)ROGLQJ,QWHFKQLTXH
6WHS7KHVWXGHQWVHOHFWVFDUGVIURPWKHSLOHRISUHDV
VHVVHGNQRZQIDFWV
6WHS7KHVWXGHQWVHOHFWVFDUGIURPWKHSLOHRISUHDV
VHVVHGXQNQRZQIDFWV
6WHS7KHWHDFKHUSUHVHQWVWKHÀUVWXQNQRZQIDFWWRWKH
VWXGHQW7KHVWXGHQWLVUHTXLUHGWRZULWHWKHIDFWRQDSLHFH
RISDSHUVD\LW WRKLPKHUVHOI WKUHHWLPHVDQGWKHQWXUQWKH
SDSHURYHU
6WHS7KHWHDFKHUSUHVHQWVWKHÁDVKFDUGVLQWKHIROORZ
LQJRUGHU²
 1stXQNQRZQNQRZQ 
 1stXQNQRZQNQRZQ
 1st XQNQRZQNQRZQ
 1stXQNQRZQNQRZQ
 1stXQNQRZQNQRZQ
 1stXQNQRZQNQRZQ
 1stXQNQRZQNQRZQ
6WHS7KHJURXSRINQRZQIDFWVDUHVKXIÁHG7KHQG 
XQNQRZQIDFWLVWKHQSUHVHQWHGDQGWKHVWXGHQWZULWHVWKHIDFW
VD\VLWWKUHHWLPHVDQGWXUQVWKHSDSHURYHU
6WHS7KHWHDFKHUSUHVHQWVWKHÁDVKFDUGVDVIROORZV²
 QG	stXQNQRZQNQRZQ 
 QG	stXQNQRZQNQRZQ
 QG	stXQNQRZQNQRZQ
 QG	stXQNQRZQNQRZQ
 QG	stXQNQRZQNQRZQ
 QG	stXQNQRZQNQRZQ
 QG	stXQNQRZQNQRZQ
6WHS7KLVSURFHVV LV UHSHDWHGDJDLQ IRU WKH WKLUGXQ
NQRZQIDFW
6WHS,IWKHVWXGHQWKHVLWDWHVRULVLQFRUUHFWRQDQ\IDFW
WKH WHDFKHU LQVWUXFWV KLPKHU WR FRPSOHWH D EULHI FRUUHFWLRQ
SURFHGXUH7KHWHDFKHUWHOOVKLPKHUWKHFRUUHFWDQVZHUDQG
KDVKLPKHUZULWHWKHLQFRUUHFWIDFWWKUHHWLPHV7KHLQFRUUHFW
IDFWLVWKHQSUHVHQWHGDJDLQWRWKHVWXGHQW
6WHS :KHQ DOO IDFWV KDYH EHHQ IROGHG LQ WKH HQWLUH
JURXS RI  IDFWV LV SUHVHQWHG WKUHH WLPHV  (DFK WLPH WKH
SDFNHWRILQGH[FDUGVLVVKXIÁHGWRSUHYHQWWKHVWXGHQWIURP
VLPSO\UHPHPEHULQJWKHVHTXHQFHRIUHVSRQVHV
6WHS7KHÀQDO VWHS LVD WHVWRI WKH IDFWV WKDW WKH
VWXGHQWKDVSUDFWLFHG2QWKLVWHVWDPDUNLVSODFHGRQWKHXQ
NQRZQIDFWFDUGVLIDVWXGHQWLVFRUUHFWRQWKLVWULDO:KHQDQ
XQNQRZQIDFWDWWDLQVWKUHHFRQVHFXWLYHPDUNVLWLVFRQVLGHUHG
DOHDUQHGIDFW
Learning Disabilities Volume 16, Number 130
Folding-In
